This paper compare the differences between Proportional Integral Derivative (PID) and Pseudo Derivative Feedback (PDF) control algorithms in a two degree of freedom (DOF) planar robot manipulator. The PID and PDF control algorithms are compared in MATLAB which is a simple and practical tool for testing algorithms. An ODE45 function of MATLAB was used in order to solve differential equations. The solution of the differential equation contains the force acting on the actuator. Moreover, since the gain is unknown, a mathematical approach was introduced to carry out the gain. Simulation results showed that PDF control algorithm is shown to be superior to PID control algorithm by comparing the responses in MATLAB. Overshooting appeared in the PID algorithm disappears in the PDF algorithm.
INTRODUCTION
Systems that require two independent coordinates to describe their motion are called two degree of freedom systems. Most robotic manipulators have 4 or 6 degree of freedom. The motion analysis of multi-degree of freedom requires the solution of partial differential equations, which is quite difficult. In fact, analytical solutions do not exist for many ordinary differential equations. The analysis of a 2 degree of freedom robotic manipulator on the other hand, requires the solution of a set of ordinary differential equations, which is relatively simple. Hence, for simplicity of analysis, multi-degree of freedom robotic manipulator are often approximated as two degree of freedom robotic manipulator.
In this paper, we propose to use MATLAB to estimate both PID and PDF control algorithm.
There is no need to use the production software and hardware during the design process thereby cutting down the cost in design. Moreover, the designer can also refine the system model iteratively and tune controller parameters while controller is running (on-the-fly). These features help to reduce the implementation time, which is important in any industry situations. And then gain experience on a simpler 2D system before tackling a 3D system. This paper is organized as follows: in the second section, the methods used to estimate the algorithm of PID control and PDF control are presented. The third section is simulation results comparison. In the forth section are conclusions and future work are presented.
II. METHOD

A. Robotic Arm Dynamics Model
The dynamical analysis of the robot investigates a relation between the joint torques/forces applied by the actuators and the position, velocity and acceleration of the robot arm with respect to the time. Robot manipulators have complex non-linear dynamics that might make accurate and robust control difficult. Therefore, they are good examples to test performance of the controllers. 
And Potential Energy is
So, by Lagrange Dynamics, we form the Lagrangian
So, forming the dynamics equations to be 
To compare performance of PID and PDF control algorithm, the 2 DOF robot shown in Fig. 1 was selected as an example problem. The dynamic equations of the serial robot are usually represented by the following coupled non-linear differential equations:
Where () Bq is the inertia matrix, ( , ) Cis the Coriolis/centripetal matrix, () gq is the gravity vector, and F is the control input torque. The joint variable q is an nvector containing the joint angles for revolute joints. The dynamic equation of the 2 DOF planar robot can be computed by: 
where i M is link mass, i L is link length, g is the gravity and i , i and i , respectively are the joint positions, velocities and accelerations. Here we have: General structure of PID controller for any input would be p d i f K e K e K edt (21) So, in our case,
2) Solution
In order to apply all controls of Proportional-Derivative-Integral actions, a 'dummy' state is added for each angle to resemble the integration inside the computer.
So, the complete system equations are
By trial & error, the 2 controllers' parameters were tuned to have the best performance. The best values for the parameters was found to be General structure of PDF controller for any input would be () 
3) PDF Design
III. RESULTS
A. States Results of PID and PDF Control
Error forms of 1 and 2 is shown below Comments: from above plots,  1 and 2joint encounter high starting torque in relatively small time in PID controller.  Overall acceptable performance as relatively energy spent is fine.  Acceptable starting torque in PDF controller.  Settling time in PDF control algorithm is obviously shorter than PID control algorithm Fig. 6 and Fig. 7 show for comparison the performances of a PID controller and a PDF controller in other two situations.
C. Case 1
1 from 0 to 2 , 2 from 0 to 2 .
A common way to test how well a controller works is to specify a nonzero initial error (0) e and see how quickly, and how completely, the controller reduces the initial error. A good controller is characterized by  little or no steady-state error.  little or no overshoot.  a short 2% settling time. The waveform of case 1 is shown in Fig. 4 and Fig. 5 . The performance is shown in Tab.1 and Tab.2. The simulated results were interpreted as shown in Table  III and Table IV . The values of the response parameters such as rise time, settling time and percentage overshoot are tabulated. The simulation results show that the system that used PDF controller have faster response than the system that used PID controller, which was expected. The most important part to be observed is the rise time and the settling time, the values of rising time and settling time for the system using the PDF controller is less compared to the system that use the PID controller. Conclusively, the PDF controller reduced rise time, decreased the overshoot and the settling time. 
B. Future work
Through this work, comparing PID and PDF control algorithm was presented using MATLAB for estimating the error and torque in every joint. However, the model is too simple. In the future, I need to add friction and station into this model. And then transform this model from 2 DOF to 6 DOF and from 2D to 3D. Use 3D model to simulate the robot arm with 6 DOF. 
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